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FiO RE W ORD 


THIS SERIES OF REPORTS is based in the main on collections of specimens and data 
made at the Auckland and Campbell Islands in the years 1941-45. Early in 
1941, coast-watching stations were established at Port Ross, Carnley Harbour, and 
Perseverance Harbour, and the personnel of from three to five men at each were 
relieved only once a year. Standing instructions issued by Navy Office included a 
recommendation that the men should, in addition to service routine, record general 
observations on natural phenomena. In making a selection of suitable volunteers, 
the Aerodromes Branch of the Works Department was able from 1942 to post at ~ 
each station at least one man with some professional qualifications in geology or 
biology. The names of most of them are given below in the list of committee 
members, but the collections were enriched by the work of many others who made 
no claim to professional status as naturalists. 


In 1944, coast-watching was abandoned and the Auckland Islands stations closed, 
but in that year special opportunities were given for visits to the Snares and 
Disappointment Island. The Campbell Island station was continued for routine 
meteorological reporting and ionosphere research, but, except for the inclusion of 
a report on Aurorae as number one of this series, all results of this work are pub- 
lished elsewhere. Biological and geological material collected after 1945 has not 
generally been included, and these reports may be regarded as covering the work 
of the “Cape Expedition” which was the war-time code name for parties in the 
field between 1941 and 1945. 


Arrangements for the writing of reports and for publication have been dealt with 
by a committee consisting of Dr. H. H. Allan (Chairman), Dr. J. Marwick, the 
Directors of Auckland, Dominion, Canterbury, and Otago Museums, and the 
following field collectors: C. A. Fleming, J. H. Sorensen, W. H. Dawbin, E. G. 
Turbott, and R. W. Balham. The Committee is indebted to authors who have 
undertaken to prepare reports, and to Mr. F. R. Callaghan, Secretary of the 
Department of Scientific and Industrial Research, and to his staff, for arrangements 
tor publication. 


R. A. Fatta, 


Hon. Secretary, Cape Expedition 
Reports Committee. 


BeePMANT SEALS OF CAMPBELL ISLAND 


Mirounga leoninus Linn. 


By J. H. SORENSEN 
(Manuscript received by Cape Expedition Reports Committee, March 15, 1948.) 


INTRODUCTION 


ALTHOUGH ONCE A PROFITABLE INDUSTRY on the circumpolar subantarctic islands, the 
taking of elephant seals, mainly for the oil extracted from the blubber, was conducted 
so ruthlessly that the vast numbers of these animals were quickly thinned out 
until it no longer paid to send ships in search of them. Macquarie Island was one 
of the famous places where elephant seals abounded and, although one of the last 
of the subantarctic islands discovered (1810), it was quickly depleted of its stock. 
With no thought of the morrow or posterity, breeding cows and young animals, 
as well as the surplus “bachelor bull” population, were all taken. Finally, in 1916, 
the Tasmanian Government suspended all sealing licences for this region. The 
success of this move was soon evident, for, when the Discovery, attached to the 
B.A.N.Z.A.R.E., called in 1930 it was found that large numbers of elephant seals 
were again breeding there (Mawson).7 


It is a debatable point as to whether the elephant seals formerly inhabited and 
bred on Campbell Island. Certainly few of the earlier writers make any mention 
of them except as stragglers. In Murthiku and the Southern Islands, McNab* has 
a few references to Campbell Island worthy of note in this respect. The following 
extracts are taken from Chapter XI, “Macquarie Island Rush, 1810 to 1812.” 


“The above islands (ie. Campbell and Macquarie) were discovered by Captain 
Hasselborough in the brig Perseverance belonging to Messrs. Campbell and Coy., 
during the last year; there are few seals on either of them, but there is an enormous 
number of sea elephants on Macquarie Island.” 


“The Mary and Sally had been seen off before the Concord’s first arrival at the 
island (i.e. Macquarie Island), but was unfortunately unable to make it, and never 
had returned: she is in consequence supposed to have shaped her course for Camp- 
bell’s Island, to procure elephant oil and hair seal skins until the weather should 
be more favourable, rather than persevere in an attempt to make Macquaries at 
so tempestuous and precarious a season; and the more especially as her sealing 
gang, if landed, would have found -little or no employ until the bodies of seals 
began to come up, which would not be the case for some weeks.” 


“The other vessel mentioned in the Concord’s report, the Mary and Sally, reached 
port on the 27th April remaining until 18th May. After sighting Macquarie Island 
she could not make land owing to adverse winds and was compelled to run to 
the Campbells where she landed an oiling party.” 


One of McNab’s paragraphs makes specific reference to elephant seals on 
Campbell Island, but the general inference from all three is that but few were 
to be found there. It is certainly possible that the “oiling party” could have obtained 
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some, at least, of the oil from the hair seals (sea lions, Otaria hookeri). In any 
case, the elephant seals, if they once bred on Campbell Island, were completely 
exterminated, for all subsequent writers refer to the species as a straggler only. 


Filhol® records having obtained two individuals at Campbell Island in 1874. 


Wilson!? makes an interesting statement: “The Macquaries have long been 
known as a stronghold of this seal, but it has from time to time been reported as 
equally abundant in the Kerguelen, Marion, Heard and Crozet Islands. It is said 
not to come so far north as the Campbell and Auckland Islands in the direction 
of New Zealand, although in other directions it has been taken at Tristan da Cunha, 
Juan Fernandez, the Falkland Islands, South Georgia and Inaccessible Islands; 
also from the Cape of Good Hope and the ‘Antarctic Seas.’ It is, therefore, a seal 
of wide distribution, occurring abundantly in South Indian and South Pacific 
Oceans, and wandering as much to the north as to the south.” 


Waite,!! in the section “Vertebrata of the Subantarctic Islands of New Zealand” 
in the reports of the 1907 expedition, says: “The sea-elephant has occurred at 
Campbell Island, for Mr. Nicholson, who resides there, told members of our 
expedition how he had secured one at Perseverance Harbour, and exhibited the 


skull, which he had preserved.” 


Waite makes no further reference to elephant seals at Campbell Island, which 
is rather strange, for the other members cf the same party saw several. Escott- 
Inman,* quoting Charles Eyre (one of the castaways of the Dundonald wreck on 
Disappointment Island of the Aucklands group, rescued during the trip made by 
the 1907 expedition, and who accompanied the Campbell Island party as cook), 
states: “Over a big hill which separated us from the next bay some of the party 
had seen, the previous day, a huge sea-elephant. This is an enormous kind of 
seal, with its nose growing out a little way, like the elephant’s trunk. They had 
managed to secure a photo of this and some of our party were anxious to secure 
another one, so they crossed the hill, I going with them. At first we could see 
nothing below, but presently Mr. Opie stopped and pointed to something moving 
in the grass. Well, I had seen a good many seals before, but this fellow capped 
the lot: and we proceeded to descend the hill to photograph him . . . 


“The first thing which caught our eye when we reached the bay was a small 
seal of a sort that I had never seen before. Its eyes were about the size of a five- 
shilling piece and something awful to look at. He was a good way from the water 
and having very short flippers he had a hard job to move; but he growled at us 
for a long time whilst we took a photograph, and then he started for the sea 
in the most extraordinary fashion. He did not flap along as most of his species, but 
he started turning a lot of giddy somersaults. He would turn his tail skywards 
until he overbalanced towards the water, and then he would do it again, and 
soon.. 


“We let him go and then, a little way farther on in the grass, we came upon 
another of the sea-elephants. He was a size—he was far bigger than a horse! . 


“Before we had left him very long we came to another one even larger and 
he was considerably more difficult to manage.” 


It will be obvious from the above account that the party saw at least two mature 
bull sea elephants and a young animal of the same species. Just why reference to 
them was missed in the reports of the expedition is certainly strange. 
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The present writer has been unable to trace any further reference to the presence 
or absence of elephant seals on Campbell Island and it is postulated, therefore, 
that the species may have been breeding when the island was discovered in 1810 
but was exterminated shortly afterwards and only known thereafter by stragglers 
seen from time to time. The elephant seals certainly travel long distances and 
turn up in unexpected places. Wilson, already quoted, has stated that it has been 
reported from the Cape of Good Hope and Antarctic Seas. Scott!? records how 
Dr. Wilson obtained an elephant seal inside the Antarctic Circle in 1904. Elephant 
seals are not uncommon visitors to the New Zealand coast and have been seen as 
far north as Wellington in recent years. It is rather a pity, however, that so many 
newspapers when reporting the occurrence of seals found on the coasts lump them 
all as sea lions. Only too frequently New Zealand illustrated papers publish photo- 
graphs ot sea elephants, and even of sea leopards, with the caption “Sea lion.” 


Whatever the position was in the past, the fact remains that the elephant seals 
were found breeding on Campbell Island in 1941 when the island was first occupied 
by members of the “Cape Expedition” as a war-time security measure. The present 
writer studied the species in 1942, 1943, 1945, part of 1946, and in 1947. Evidence 
will be produced to show that the numbers of breeding animals are increasing. 
It is also postulated that the presence of these breeding elephant seals, and the very 
large number of non-breeding immature males present over most of the year, 
represents an overflow from Macquarie Island some 500 miles to the west-south-west, 
it being assumed that the animals on the latter island have increased greatly since 
the closed seasons for seal hunting were applied. 


The major works consulted whilst writing this account of the life-history of 
the elephant seals on Campbell Island are those written by L. Harrison Matthews® 
about the species on South Georgia, and by T. P. A. Ring® on the animals at 
Kerguelen. Although not agreeing in full with the findings of these authors, the 
author has found them helpful, and, although the regions are so widely separated, 
the habits of the animals do not differ in any very marked degree. The present 
writer’s advantages of being not only able to witness the full breeding cycle and 
take observations over the whole year, but to check one year’s work with that of 
succeeding ones, has been particularly advantageous. The advantage of being able 
to watch small harems closely has resulted in a better knowledge of the habits of 
the seals and the correcting of some misinterpretations of previous writers who 
were handicapped by the immense numbers of the animals and number and 
proximity of harems. 


Des CR EPs COIN, RAN DDS LR BGC LON 


Elephant seals are so named because the males have a fleshy, inflatable proboscis 
when mature and this hangs down over the mouth. The males, or bulls as they 
are usually called, reach about twenty feet in length. The females, or cows, are 
much smaller, being only about one quarter of the bulk of the bulls and seldom 
reaching more than eleven feet in length. They do not possess the large proboscis 
of the adult males and are only able to inflate and pucker the skin of the nose 
slightly. The enlarged nose is also absent in young males and only commences 
to make its appearance when the animals are rather more than half-grown. It then 
enlarges gradually until the animals are mature, when it is most noticeable on 


breeding bulls. 


Although one would expect the young animals to be called calves, they are 
more generally known as pups, at least in the New Zealand region. When they 
are born the pups have a beautiful blackish coat, but this is soon shed and replaced 
with an equally fine greyish coat of “velvety” texture. The colour of the coat 
ot the adults varies a great deal and all shades from fawns to dark greys, and even 
ginger, are seen. An occasional bull is seen with a very light coat so that, at a 
distance, the animal appears almost white. Generally speaking, however, the lighter 
coats are seen on the younger animals and particularly on the young females. 


The skins of elephant seals are of little commercial value, for they have only 
a single coat of short hairs. Most adult animals are heavily scarred about the neck 
and shoulders. These scars are healed wounds received by the bulls when fighting 
and by the cows when they are seized by the bulls when mating. The seals possess 
a very thick layer of blubber under the skin and this blubber, very rich in oil, 
caused them to be hunted almost to extinction in bygone days. 


Unable to turn the hind limbs forward and walk on them, as do the sea lions 
(Otaria hookeri) and the fur seals (Arctocephalus forsteri), the elephant seals 
progress on land in an undulating manner. They are slothful and unwieldy out- 
of the water and their clumsy lunges are easily evaded. Nevertheless the bulls are 
capable of a surprising turn of speed over a short distance and one has almost to 
run to escape a pursuing angry animal. 


The distribution of the species is circumpolar in subantarctic regions. An 
allied race was formerly abundant on the coasts of California and Western Mexico 
and nearby islands. That these, too, are increasing is shown by the writing of 
Bailey,’ who gives a good account of the animals on the San Benitos. 


(UE ea Baha aN GY Cry Gale 


So plentiful are the animals now on Campbell Island that the shores are never 
entirely deserted. The least numbers are seen in July and early August, when most 
of the young animals disappear altogether. 


In mid-August of each year the deserted appearance ceases with the arrival 
of the mature breeding bulls. Some very large animals in good condition appear 
at this time. (The 1944 Campbell Island party noted the arrival of mature bulls 
in late August, and Ring, writing of Kerguelen, says: “On the 28th August 1900 
three large grey bulls hauled up .. .”) The bulls spend little time ashore and are 
to be seen cruising in the water around the sheltered harbours or beaches and outer 
bays where the harems will eventually be formed. Many stop in sheltered corners 
to bellow loudly. Others climb the tussock ridges and slopes to sleep, occasionally 
waking to bellow from there. By the beginning of September there are many bulls 
about, far more than sufficient for the number of harems which will be formed 
later. The cruising of the bulls is evidently in the hope of locating the cows which 
commence to haul out at the beginning of September, often a week to a fortnight 
before the birth of the pups. The bellowing of the bulls can hardly be termed 
a mating call, for it seems to be used less to attract cows than to warn off other 
bulls in the vicinity. There is little actual fighting over the possession of the cows 
when they haul out, for it would seem that a system of grading had already been 
worked out with each animal knowing his place on the “ladder.” When the harems 
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are formed a cruising bull will pause to survey the group and hurriedly make off 
if the bull in charge is his superior. On the other hand, if the shore bull is the 
inferior one, he will make off hastily across the tussock slopes when the other makes 
for the shore. It is rather puzzling to explain just how the animals know their 
position, particularly in cases where the senses of sight, smell and vision can help 


Fig. 1—A typical small harem, Lookout Bay. 


but little if at all. In some cases, however, sight and sound have a definite influence, 
for a harem bull has only to raise his-head and look about to send an inferior 
intruder to a safe distance. A few short and sharp bellows will speed the departing 
bull. Although the eyesight of elephant seals seems poor for stationary objects, they 
are quick to detect movement, and a harem bull is able to distinguish between 
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bulis and cows at a distance of one to two chains. As there are not a great number 
of either harems or mature bulls on Campbell Island, very little fighting is seen, 
and this indicates the comparatively recent nature of the formation of the local herds. 


With the hauling-out of the cows during September of each year, the harems 
are formed. There does not seen to be any definite choice by the bull of a harem 
site and the congregating of cows there. Rather do the cows come ashore in favoured 
places and the bulls naturally follow. Certain places on Campbell Island are utilised 
year after year, but most of the smaller harems are shifted about a good deal (Fig. r). 
This gives further evidence of the comparatively recent advent of breeding animals 
on the island. Were they of longer standing, and composed of larger numbers, 
the smaller harems would tend to become more or less “permanent fixtures.” Inci- 
dentally, the tendency to form a harem under the aegis of a mature bull is a 
protection to the cows from the almost ceaseless attentions of cruising or “stray” 
bulls. By congregation in one place under the protection of a powerful mature 
animal they are not pestered with unwanted attentions and so able to suckle 
and rear their pups fairly peacefully. Another fact, which seems to indicate that 
the breeding of seals on the island is of recent origin, is afforded by the great 
size of a few of the harems. Were there more mature bulls it seems certain that 
the harems would be smaller and more numerous. Instead of there being harems 
containing forty or more cows under the control of one bull, they would be smaller 
and comprised of about twelve cows as seems to be the general case elsewhere. 
Du Baty? records that twelve is the usual number of cows in a harem at Kerguelen. 
Matthews, however, records that as many as thirty cows have been observed in one 
harem at South Georgia, but that a smaller number is the general rule, from a dozen 
to twenty, though some bulls have to content themselves with two or three only. 


Several cases of solitary cows giving birth in isolated places are recorded on 
Campbell Island. In most, but not all, cases the lone cow was later joined by another 
one or two, and, as the sites chosen are new ones, we have the start of new harems. 
The tables given later will show the number of harems on the island. The growth 
of the smaller ones and the decline in numbers of one of the larger is recorded. 


The disparity in size of the males and females of breeding elephant seals is 
most noticeable and the following quotation seems relevant. Wells, Huxley and 
Wells!” state: “In sea-lions and sea-elephants, the bulls, who are generally enormously 
bigger and stronger than the cows, come ashore on the breeding beaches and stake 
out mating territories there. As the females land, the males fight for them and 
establish harems . . . The old bulls are so busy defending their sexual rights that 
they take no food at all during the breeding season, which lasts for several weeks. 
In spite of this their vigilance is sometimes deceived; in one species at least the 
cows may occasionally slip off into the sea and there mate with the half-grown bulls 
who are too small to fight and establish harems of their own. But doubtless the 
official husband hands on his genes in a sufficiency of cases to make strength and 
valour pay in the struggle for reproduction.” 


The Campbell Island harems are too few and, in the main, too small for much 
evidence to be obtained concerning the above statement. It was, however, observed 
that, particularly in the larger harems, some cows did escape and mate with younger 
bulls. In one case a harem bull chased an escaping cow, caught and held her 
in the water and it appeared to the writer that pairing took place there, the cow 
being allowed to go afterwards. Usually, however, the bull will hold a cow which 
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has managed to reach the water and turn her shorewards again. The cow is usually 
only too pleased to make back to the harem, for the bull is rough in his treatment 
and will drive a tusk into her shoulders and hold her under water for some time. 
Such escaping cows are, of course, either those which have just weaned their pups 
or those which have not yet given birth. Some cows are easily alarmed at human 
presence before the birth of their pups. Cows suckling pups will not desert them. 
At Kerguelen, Ring observed the escape of cows from the harem bull on several 
occasions. 


The 1944 Campbell Island party observed the first cows between the 15th and 
20th September. Writing of Kerguelen, Ring states: “In the course of a week 
an increasing number of large bulls hauled up: and on the 11th September a few 
dams appeared.” “By the 20th September the dams hauled up in force, some 
arriving singly, but generally they arrived in companies . . .” 


The cows haul out at Campbell Island in ones or twos daily for several weeks 
and the birth of the pups follows in the same order. This is readily understandable 
if, as the writer believes but cannot yet prove, the same cows frequent the same 
harem year after year. The gestation period only varying within narrow limits, 
and the weaning of the pups and the impregnation of the cows being accomplished 
within fixed times, the “staggered” arrival of the cows and birth of the pups must 
tollow automatically. Although the vigour of the bull is such that many cows could 
be impregnated in a single day, the chance does not seem to occur and, in con- 
sequence, the life of a large harem extends over many weeks. Commencing with 
only one or two cows, it gradually builds up to a maximum and as gradually 
‘declines. During the whole of this time the bull goes without food. The cows, 
also, do not feed; but they are only at the harem for from! four to five weeks. 
The buli, on the other hand, is without food from before the time the harem is 
formed until the last cow departs. He, therefore, spends over two months on land 
(at a large harem), and is but a shadow of his former self when the season finishes. 


PER iE Ole Sein PUPS 


The 1944-Campbell Island party noted the first pup at the Garden Cove harem 
on 24th September. 


Writing of Kerguelen, Ring states: “. . . and on the 24th September the first 
birth took place . . . On the 27th and 28th .. . the greater part of the pups were 
produced, but as late as October the 7th what appeared to be new-born pups were 
seen in a bay on the South Coast of Kerguelen Land, though only a few, the arrival 
of the dams being belated.” The peak at Campbell Island is reached about a week 
earlier, at least in 1944. (See Fig. 14.) 


The earliest birth of an elephant seal pup recorded by the author on Campbell 
Island is the 16th September at Venus Bay in Perseverance Harbour in three suc- 
cessive years. So far as he is aware no pup has been known to have appeared prior 
to this date, which seems late when compared with South Georgia as recorded by 
Matthews: “The pups are born from the last week in August to the end of Sep- 
tember and some even in October . . .” Some pups are born as late in the season 
as early October on Campbell Island, principally in the larger harems. Whether 


11 


the Venus Bay record is of the same cow each year is not known, but the writer 
is inclined to think so, because, based on previous years’ records, he has predicted 
the first arrival of pups on this and other sites and been only a matter of twelve 
to twenty-four hours out. It is this regular arrival which inclines him to the belief 


Fig. 2—Two-year-old virgin cow hauled out for coat shedding. 


that the cows are regular visitors to harem sites year after year; but without some 
way of telling the individual cows from one another the verdict must remain “not 
proven.” 


The writer cannot agree with Matthews’ statement that most of the late pups 
are first ones, their mothers having been impregnated late in the last season and 
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for the first time. Nor can he agree with the statement that virgin cows haul out 
much later than the mothers and join the harems already formed on the beaches. 
On Campbell Island the almost rigid timetable of birth, suckling, weaning and 
impregnation, which the cows follow, together with the equally rigid period of 
gestation, means that the cows must arrive and give birth on a date which can 


Fig. 3—Cow with pup two days old. 


only vary within very narrow limits. If a cow is a late arrival at the harem, she 
will be equally late the next season, unless she loses her pup very soon after birth. 
Occasional virgin cows do join the harems on the beaches during the season; 
but many, also, are impregnated by stray bulls elsewhere and at any part of the 
breeding season. (Fig. 2.) 
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Cows about to give birth are very restless and moye about a good deal, usually 
to the intense annoyance of the others in the harem. The presentation of the pup 
is facial, the nostrils appearing first and rupturing the foetal membrane as the 
head clears the genital orifice. The expulsion of the whole pup takes from ten 
to fifteen minutes and not until it is wholly extruded does it draw its first breath. 


ig. 4—Bull and pup two days old. 


The umbilical cord is stretched and broken by the cow swinging her hindquarters 
through a half circle so that she faces the pup. For a minute or so both lie still 
and then the pup sets up a shrill yapping, very puppy-like, and answered by the 
mother with a peculiar rolling sort of call. This latter call is used only by the cows 
when answering or looking for their pups. It is often heard when the pups become 
separated from their mothers in the harems and set up their yapping cry. 
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The expulsion of the placenta does not take place for at least half an hour 
following the birth of the pup. It is quickly devoured by the scavening birds, gulls, 
skuas and giant petrels, which are always in close attendance about a harem in 
the breeding season. About eighteen inches of the umbilical cord is left adherent 


Fig, 5—Pup at five weeks in second coat. 


to the pup. It is pinkish in colour, turns darker as it dries and is soiled by contact 
with the ground, and is finally sloughed off in from three to six days time. Some 
annoyance is caused to young pups by skua gulls tugging at the adherent piece 
of umbilical cord, the birds easily evading the clumsy lunges of the irate mothers, 
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At birth the nails on the front flippers of the pups are ivory white but soon 
darken. (There are no exposed nails on the hind flippers of elephant seals, but 
vestigial nails are found when the hind flippers are being skinned out.) Only one 
pup is born to each cow and no case of multiple birth has been recorded from 
Campbell Island or elsewhere for this species. (Figs. 3 and 4.) 


Fig. 6—Weaned pup three and a half weeks old. 
Still shedding primary coat on rump. 


At birth the pups have a handsome, sooty-black, velvety coat of fine texture 
and appearance. The underside is lighter, more cf a greyish black. It would 
provide a valuable fur for commerce; but the killing of an immature animal for 
this purpose is certainly improvident and unwarranted. The black coat soon com- 
mences to fall out and is gradually replaced by a short velvety coat of blue-grey 
colour and soft thick texture, the change being completed approximately four weeks 
from birth. (Fig. 5.) Undoubtedly the shedding of the coat must cause the animals 
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some slight irritation, for they are almost incessantly scratching themselves with their 
amazingly flexible front flippers. There seems to be no part of the body they are 
unable to reach. Although Matthews states that the elephant seal pups at South 
Georgia commence to shed their black coat first on the back, observations on 
Campbell Island show that the shedding commences first on the belly and sides 
(Fig. 6), and that the lower back and rump clears last of all. Just prior to the 
assumption of their juvenile coat the pups have a very “patchy” or “moth-eaten” 
appearance. 


Note extruded nipples on cow. 


Fig. 7—Bloated pup at almost three weeks. 


When suckling the pups, the cows lie on their sides and the young ones nuzzle 
along the side and flanks, the cows shifting their position to place the teats nearer 
(Fig. 7) to the searching pup. The teats, two in number, are normally retracted, but 
shortly extruded about half an inch when the pup commences to drink. The area 
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immediately surrounding the nipple seems to swell out slightly and the pup drinks 
about five minutes. Sometimes the suckling is conducted quite quietly, but at other 
times the pups seem to take in a lot of air and make much noise in the process. 
When the pups are disturbed, or suddenly cease to drink, fine jets of milk have been 
noted to spurt out for a distance of fourteen inches. The milk is not repulsive to 
human taste, being rather sweet and with little noticeable odour. 


The pups at birth are from three feet six inches to four feet six inches in length. 
They do not elongate noticeably with growth before weaning, but fill out very 
quickly and, in a fortnight to three weeks’ time are so rotund and fat that they 
are barely able to scratch themselves. In Science News' the following paragraph is 
found: “The human, like the calf, gets about 35 grammes fat per litre of milk 
(ic. about an ounce and a third weight in every two pints); whereas the whale 
has anything from 200 grammes to 400 grammes of fat per litre—about ten times 
as much.” Analysis of sea elephant milk would surely reveal a very high fat content, 
for only on milk very rich in fat could an elephant seal pup quadruple its weight 
in a matter of three weeks and on that diet alone. 


Writing of Kerguelen, Ring states: “The female pups were, at birth, about three 
feet long, whilst the males measured as much as five feet in length . . .” No such 
obvious sexuai difference was noted at Campbell Island. 


At three weeks after birth the pups are weaned and just prior to this they are 
almost incessantly clamouring for and receiving milk. At weaning they move out 
of the harems and lie about on nearby grassy slopes or on the beaches in small or 
large groups. Occasionally some get into deserted wallows filled with fresh water, 
creeks, or shallow sea water. Here they seem perfectly at home, swim with agility, 
and play about for hours on end. Although in receipt of no more food after 
weaning, the pups do not leave for the open sea until almost two months old. 
During this time they do not appear to go down noticeably in condition. The 
groups of weaned pups gradually disperse and appear on beaches remote from 
their birth-place. Finally they disappear altogether. Ring seems to have seen a 
different dispersal to this at Kerguelen, for he states: “They had decreased con- 
siderably in fatness, though grown in length, when mustering on the beaches about 
the 3rd December: and by the 1oth the beachmasters (i.e. harem bulls), who were 
very much reduced in bulk, and who would occasionally disappear for a couple 
of days, doubtless to ‘seek some food, took their departure with their offspring. 
In the month of February the pups reappeared, the males having grown to a length 
of about nine feet, whilst the females hardly measured more than seven feet in 
length.” “The beachmasters had remained to guard their youngsters, and were 
very prompt to come to their rescue when teased by us.” No sign of guarding was 
seen at Campbell Island, although some almost mature bulls, without harems of 
their own, might be near or among the pups. No case of the bull departing with 
his offspring was observed, and, in his statement concerning the reappearance of 
the pups in February, Ring definitely confuses much older animals with the recent 
season’s pups. 


When one considers the enormous size of the harem bull, the incessant bickering 
of the cows, and the congested and usually filthy state of the harems, there is a 
surprisingly small mortality rate among the pups. A harem bull in pursuit of an 
intruding bull, or when seeking out a cow, makes straight through the harem 
regardless of anything in his line of approach. A very few pups are undoubtedly 
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crushed in this way. One found dead in the Garden Cove harem had the head 
and shoulders crushed and the thoracic cavity filled with blood. 


Some cows haul out among old wallows and, soon after birth, the pups fall 
into the deep and muddy hollows. Most perish unless rescued by human agency— 
an uncongenial and smelly task. The harem bull and pup’s mother usually take 
umbrage when the pup is being rescued with a noose of rope and have to be 
fended off by one member of the party whilst the other drags the protesting pup 
to safety. Unless removed to a safe place, it was found that pups so rescued almost 
invariably fell in again. A few are knocked into the wallows by the bull in his 
pursuit of unwilling cows, or even by the cows themselves in their attempts to 


evade the bull. 


Some weaned pups are persecuted by bulls unable to get a harem or cows 
of their own. The bulls attempt to pair with the pups and kill some with this 
misplaced affection. Although none were actually seen killed in this manner, some 
dead pups were found which could have only met with death by being crushed 
by amorous bulls. Many, too, are found with wounds on head or body received 
from the tusks of their elders. In one instance, a bull with a harem of only three 
cows was seen attempting to pair with a weaned male pup. When rescued, the 
pup was found to be rather badly knocked about. 


The cows are impregnated almost immediately the pups are weaned at three 
weeks old. The bulls will attempt copulation with the cows even before the pups 
are born, but are repulsed. In fact, unless a cow is receptive, the bull finds it 
impossible to have coition. Cows which are not ready will not submit and, by 
holding the hind flippers together, and rapidly moving the hinder end of the body, 
the bull is defeated in his attempts. Such unwilling cows also make a snarling noise 
and give hoarse rasping bellows. 


A cow ready to receive the bull will make no outcry. The bull holds the cow 
with one front flipper and almost invariably seizes and steadies her by driving 
one tusk into her neck or shoulders. This latter action is responsible for the numerous 
scars the older cows possess on this part of their body. The bull then rolls on his 
side, the cow remaining in the normai position and merely submitting and spreading 
the hind flippers slightly. Coitus being attained, they remain united for about five 
minutes. Occasionally the bull will make a peculiar trumpeting call just before 
mating. This must be of a sexual nature for it is not heard at any other time. 
Whilst the harem bull is copulating with a cow, one of the stray bulls usually 
located nearby will seize the opportunity to slip in and copulate with a cow on 
the outskirts. The harem bull may raise his head and bellow at the intruder, but, 
until he is finished, he will make no attempt to drive off the other. Once finished, 
however, he loses. no time in chasing the other away and the latter wastes no 
time in getting away when pursued. 


The impregnation of the cows following immediately on the weaning of the 
pups at three weeks after birth, it is, therefore, quite definite that the gestation 
period is forty-nine weeks and the writer cannot agree with Matthews’ statement 
that it is eleven months. It should be obvious that, if this latter time were correct, 
and with conception taking place almost exactly three weeks after the birth of the 
pup, then the breeding cycle would become gradually earlier and earlier each 
succeeding year. 
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Three satements by Ring require comment. He says: “During the rutting period 
it was seen that the beachmasters received the call not only from mature cows, with 
or without pup, but also from what appeared to us to be immature females. These 
females were of an almost uniform size, not more than eight feet in length, of a 


Fig. 8—Submature bulls hauled out prior to coat shedding. 


slender shape; and born during September of the’ previous year. These female 
elephant seals when slightly more than a year old are then in heat and paired.” 


“The dams had produced their pups about the 27th September; their fecundation 
took place about the 16th October, and they would again give birth to their 
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youngsters about the 27th September of the following year. The gestation period 
is thus about 49 to 50 weeks.” 


“On the 2nd of November the slaughter of the seals was ordered to begin, . 
By the 8th of the month the dams began to abandon their pups, having produced 
them about the 27th of September. Thus the lactation period lasts about six weeks.” 


Concerning the first of these three statements, observations at Campbell Island 
clearly prove that Ring misinterpreted what he saw. The females were undoubtedly 
virgin cows and, as such, certainly immature. But, very definitely, they could not 
have been born during September of the previous year. Branding experiments at 
Campbell Island have yielded few returns as yet; but a sufficient number of branded 
female pups were later seen to prove that they are not ready to breed when two 
years old and must, therefore, be at least three or more years old before they 
are impregnated. 


The second statement agrees with what the writer observed on Campbell Island. 
But the third statement would seem to contradict the second, for the lactation period 
does not last more than three weeks and weaning of the pups and impregnation 
of the cows takes place then and is followed immediately by the departure of the 
cows. 


After impregnation, the cows depart to sea and are seen no more until they 
haul out for their annual change of coat some time later. By the end of November 
the harems are deserted, the bulls go to sea, the pups disperse and hundreds of 
young animals return to the shores. 


COMTASHED DING 


The annual haul-out for coat-shedding follows a definite order, although it is 
variable with different individuals. With the dispersal to sea of the harem bulls 
and cows, the younger seals, year-old and two-year-old animals of either sex, come 
ashore and lie about in small or large groups. These are followed later by the sub- 
inature animals and then by the mature cows and bulls. The younger animals 
commence hauling-out in early November, the submature group in late November 
and December, mature cows in late December and during January, and the mature 
bulls in late January and during February. 


The great majority of elephant seals ashore during the coat-shedding season 
(Fig. 8) are males and it is the presence of hundreds of submature bulls that leads 
the writer to the belief that the Campbell Island population is composed mainly, if 
not entirely, of overflow population from Macquarie Island. He has no reason 
to believe that the proportion of the sexes at birth is not roughly equal, and the 
presence of so many male animals cannot be explained satisfactorily otherwise. 
Ring states: “There was a preponderance of females (i.e. pups) in nearly all harems, 
but no certain ratio could be determined.” Observations on the Campbell Island 
harems do not support this statement. It is no uncommon sight on Campbell Island 
to see from 50 to 100 submature to mature bulls piled up on one grassy slope 
or sandy beach. The total number of juvenile animals ashore in the height of the 
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coat-shedding season reaches many hundreds and the majority of them are males. 
(Fig. 9.) The seals lie about at this time, in and out of wallows, at the edge 
of the water and on the rocks, in all stages of coat-shedding. 


The process of coat-shedding is a lengthy one and, as in the breeding season, ° 
no food is taken. As the process may take any time from three to six weeks, it is 
evident that the animals are capable of extraordinary fasts. Many make use of 
old wallows (Fig. 10) or create new ones. Probably the growth of new skin and hair 
provides an itchiness and the presence of myriads of flies is troublesome. One fre- 
quently sees the animals piled on top of one another in huge communal wallows of 
liquid mud. Some are completely submerged save for the nostrils, which latter are 
sometimes used only one at a time. The wallows are not deliberately constructed, 
but rather are merely the result of the weight of the seals’ bodies on the soft and 
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wet peaty ground. Because days without some rain are rare, the wallows quickly 
deepen and become filled with mud and water. Quite frequently some seals become 
trapped in deep wallows with sheer sides and, unless heavy rain falls and fills the 
depression, or they are released by human intervention, such prisoners ultimately 


in a wallow. 


10—Submature bull 


Fig. 


die. However, as they are capable of lengthy fasts, the former contingency usually 
iiberates them. Many skeletons are found in old wallows and probably some of 
these represent trapped animals as well as those which have died of natural causes. 
The stench from a mob of elephant seals wallowing in mud saturated with their 
own ordure is almost unbearable. 


ty 


Fig. 11—Submature bull almost completed coat shedding. 


All stages of change of coat, from just started to almost completely new, are 
to be seen in one mob, but, once the new coat is assumed, they soon return to sea. 
In the actual shedding the hair flakes off in patches and sheets, being held together 
(Fig. 11) by a layer of the epidermis which is also shed. This peeling does not seem 
to take place first on any particular region of the body. But certainly the head and 
rump seem to be the last to clear, possibly because these parts are the most awkward 
for the animals to reach when scratching. 
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Elephant seals haul out at all times,of the year other than the breeding and 
coat-shedding seasons, but they seldom stop on shore very long on such occasions. 
In fact, as mentioned earlier, the beaches and grassy slopes are seldom deserted 
entirely. Evidence of the length of time some elephant seals are at sea is afforded 
by the growth of barnacles, many carry when freshly ashore. Barnacles up to an 
inch in length have been seen and collected. 


“MORTALITY AND INJURIES 


Apart from a few crushed pups, and some seals obviously trapped in wallows, 
not a great number of other dead elephant seals are found. Just a few mature bulls 
in poor condition and obviously at the end of their life cycle appear in the sheltered 
harbours and either die in wallows into which they have crawled, or die in the water 
and are cast ashore. A very few young animals are cast ashore dead with no visible 
signs of injury, but, of the few fresh enough to allow of examination, the writer 
found nothing to suggest the cause of death. 


Killer Whales are claimed to be natural enemies and many seals haul out on 
Campbell Island with shocking wounds which could have been caused by no other 
agency. On only one occasion, however, have Killer Whales been seen near the 
island and then they were attacking a Right Whale (Balaena. australis). 


One elephant seal seen in 1942 had a healed scar on the hinder part of the 
body. This gash, when fresh, must have almost severed the animal. Another large 
bull, seen in the same year; had a gash across the hind flippers, one flipper being 
almost severel at the tarsal joint. A large bull seen.in 1943 had a gash just in front 
of the left front flipper. The wound was twenty inches in length, was very deep, 
and gaped about eight inches. A very large bull in a small wallow on a headland 
in Penguin Harbour was almost severed across the back and flank. This wound 
was so deep that the intestines were protruding. Nevertheless, when visited at a 
later date, the wallow was found untenanted and no sign of the injured animal 
seen. These larger wounds are undoubtedly received from Killer Whales, but many 
ot the smaller injuries are obtained in fighting with other members of their own 
species, by falls among jagged rocks, or in heavy surf on rocky coasts. Fighting 
between the bulls is responsible for nasal, neck and shoulder injuries and, in one 
case at least, a deep nasal wound was given a bull by an unreceptive cow in his 
own harem. Recovery from wounds seems to be fairly rapid and to cause the animals 
little inconvenience. 


Eye injuries are quite common and sufficiently grave to cause an inflammation 
leading to conjunctivitis. The conjunctiva becomes white and finally opaque. Many 
seals, both young and old, show this condition. Most injuries to eyes, nose, neck 
and shoulders are undoubtedly the result of the manner in which elephant seals 
spar and fight. The teeth are quite unsuited to gripping or tearing and the usual 
methed employed when sparring or fighting is for the animals, whether in water 
or on the land, to rear upwards and attempt to drive one of the canines into the 
adversary with a powerful forward lunge. 


The seals are forever bickering and sparring with one another. It is no uncom- 
mon sight to see from two to twelve pairs of the younger animals sparring in shallow 
water. Most of these encounters seem to be conducted without animosity, and the 
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writer considers them more in the nature of “strength trials” than real fights. It 
seems not improbable that the result of such encounters gives the males that grading 
which is so evident in their later life when each mature bull seems to know his 
own strength in relation to another’s. 


One mature bull, seen among a mob of others, was blind in both eyes and, 
judging by appearances, had been so for some time. He was, like the others, 
in prime condition. 


FO OD "A-N'D*® GEN ERA: Ea Heap ales 


The opportunity to examine the stomach content of adult elephant seals occurred 
but rarely to the writer because of the advanced state of decay of most of the 
animals cast ashore. The stomachs of two examined contained numerous cephalopod 
beaks, yellowish watery material, and some sand and shingle. The dentition of 
elephant seals is obviously unsuited to the capture and chewing of fish, and they 
must, therefore, feed largely on cephalopods. Evidence in support of this is also 
afforded by the animal’s habits of going out to the open sea, waters too deep for 
the seals to feed on the bottom and deficient, in subantarctic latitudes, in surface 
fishes. On two occasions elephant seals have been noted in sheltered coves playing 
with good-sized flounders. It was not ascertained as to whether the seals had cap- 
tured the fish themselves or not. The sea lions on the island have a habit of 
catching flounders, playing with them for a while, and then dropping them. The 
elephant seals may have picked up discarded fish. 


The excrement of elephant seals is a bright saffron colour when the animals 
are recently returned from the open sea. After some days ashore it turns greenish- 
black and resembles axle grease. 


The sand and shingle found in the stomachs is deliberately swallowed, and 
one seen in moderately deep water was observed to come to the surface occasionally 
with its mouth full of stones and sand. With the head held vertically, it seemed 
to have trouble in swallowing the material, but ultimately did so, although no throat 
movements were seen. The head was violently agitated and the neck repeatedly 
stretched out. All the southern seals seem to partake of sand and shingle, and 
various explanations have been put forward about this habit. The most favoured 
reasons given are, (1) that it is taken as ballast, and (2) that it is used in the 
attrition of food which is bolted, rather than chewed. Whilst not rejecting these 
theories, the writer submits a third—that the sand and shingle might assist in 
the removal of the numerous parasitic worms resident in the stomachs of all seals. 
This is not impossible, particularly when it is remembered that a fish or squid diet 
contains little roughage. The writer has frequently seen seals vomit small heaps of 
stones, and examination of these has shown the presence of numerous worms. 


The habit of scooping uv sand and shingle with the front flippers and throwing 
it over the back is often noted among the elephant scals. Although this habit has 
been noted by Matthews at South Georgia among pups as well as adults, and is 
classed by him as an instinctive action, the writer has never seen it among the 
very young animals on Campbell Island. On rare occasions is has been noted among 
the submature and mature bulls. The commonest’ performers seen were all adult 
cows when pestered with the attention of a bull they were unready to receive. 
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In Matthews’ opinion the sand-throwing habit has been developed as a means of 
keeping the skin moist. He rejects another theory that it is done to keep off the 
direct rays of the sun on the grounds that it is done just as much on dull days 
as on sunny ones. Bailey seemed to think that the elephant seals at San Benito 
do it to repel the attacks of flying insects. The writer can put forward no reason- 
able explanation, because the few males he has seen doing this have done so in 
any sort of weather and the cows only when pestered by unwanted bulls. 


Elephant seals are able to remain submerged for a long time. Should one disturb 
a cruising seal, or chase one into the water, it is not seen to rise again after the 
initial submergence and must, on occasions, cover a distance under water of at 
least a quarter of a mile. This power of holding the breath under water has also 
been observed among animals resting, and apparently asleep, in shallow water. 
On one occasion the writer had no watch, but estimated that the seal held its breath 
under water from seven to eight minutes at a stretch. After such a submergence 
the head was raised and, with widely distended nostrils, air was exhaled rapidly. 
There was then an inhalation which lasted three seconds and was held for a like 
period. During the holding period the nostrils were closed tightly. Sometimes only 
one nostril is used, but more often both are employed. The animal watched would, 
after about twenty inhalations, close the nostrils tightly and submerge the head again. 
Twice during one period of submergence the head was raised and the animal 
looked around; but the nostrils remained under water and no breath was taken. 
One can easily mistake such seals for dead animals when they are first sighted. 
Only the slow rhythmic beating of the heart discloses the fact that the animal 
is only resting. At a jater date the writer timed several seals found resting (? asleep) 
and found that ten minutes submergence was not unusual. 


Ewer* has written an excellent article on whales and one section deals entirely 
with respiration. It is too lengthy to quote in this paper and the reader is referred 
to it because some similar action must take place among seals when they remain 
submerged for lengthy periods. The following paragraph, without comment, is 
quoted from the same source: “When a seal dives, the blood-supply to the muscles 
is cut off and only essential organs are supplied.” 


Although awkward and unwieldy on land, elephant seals are graceful and 
swift in the water. The main impetus when swimming is received from the powerful 
hind flippers used with a semi-rotatory motion. Additional impetus is given, if 
the animal is in a hurry, with powerful alternate strokes of the front flippers. 
Normally, the front flippers serve as balancing organs only. The seals are very 
shark-like under water and move with a seemingly effortless and sinuous grace. 


Elephant seals are not greatly afflicted with parasites. Internally they have 
numerous Nematode worms in the stomach and intestines; but these probably 
feed more on their host’s food than on their host itself. The barnacles, found clinging 
to the hide when the animals return from lengthy stays at sea, soon drop off after 
the seals have been ashore a few days. In July of 1942, small tick-like animals were 
noted on two young cows, but none could be collected because of the agility of 
the animals. In November of the same year, however, one was collected off a female 
pup and others were collected from the skins of pups found dead. The identification 
of the worms, barnacles and ticks will be undertaken by other authors in separate 
papers of the present series. 
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ELEPHANT SEAL HAREMS - CAMPBELL ISLAND 1947. 
Fig. 
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BR AGN, DULIN:G SBOP ERM) BANSisS 


Towards the close of the breeding season in each of the years 1945, 1946 and 
1947, a number of weaned pups were branded in the vicinity of the harems at 
Garden Cove and Venus Bay in Perseverance Harbour. It is hoped to continue 
the branding each year, using a different symbol each time. Men at the island have 
been requested to report any branded animals seen. From information received 
in this way it is hoped to find out the rate of growth, dispersal, breeding age, 
and so on. As it is not unlikely that some of the branded animals will stray to the 
New Zealand mainland, or even farther afield, the writer would appreciate any 
information of such animals seen, particularly if the observer would ascertain the 
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letter or figure of the brand, length and condition of the animal, the sex and, 
of course, the locality and the date. The three brands already used are H, V and O, 
respectively. The seals are branded on the back, usually nearer the tail than the 
head. Returns should be addressed to the author, c/o Dominion Museum, Welling- 
ton, New Zealand, and will be acknowledged. 
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CENSUS RETURNS 


It remains now to give tables showing the numbers counted when a census 
of the breeding animals on Campbell Island was taken in 1942, another in 1945 
and again in 1947. The 1941 and 1944 figures are quoted from the reports of parties 
on the island in those years. (Figs. 12 and 13.) 
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From the totals it will be seen that the elephant seals are very definitely increas- 
ing. The gross number of pups in 1942 would be higher than the figure shown 
because the count was taken before the breeding season finished and, therefore, 
with some cows still to give birth. The probable figure for this year would be at 
least 130 pups and the virgin cows were included in the total number of cows 
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Photographs and tables by the author. 
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From counts taken by the 1944 party. 
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present. In 1945 only the pups and weaned pups were counted towards the end 
of the breeding season and this gave a more satisfactory total of the actual number. 
In 1947 a special effort was made to get an accurate count on all the harems. 
Several visits were paid to most of them and the final figure for the gross number 
of breeding cows amended to agree with the number of pups known to have 
been born. 


30 


The average mortality rate for pups in each year was approximately 5 per cent. 


Another table gives a count of all elephant seals ashore between the 16th and 


26th November. This shows the large number of submature males which come 
ashore for coat-shedding at the end of the breeding season. 


The graph depicts the arrival and departure of the breeding cows on one harem 


and the birth and weaning of the pups. (Fig. 14.) 
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